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Summary 


Soutweart, R. V. (1987) The classification of the mite families Trombellidae and Johnsronianidae and 
related groups, with (he description of à new kuva (Acarina: Trombellidae: Vorhratrombidien) from 
Narıh America. Irans. R. Soc. S. Aust, 1410), 25-42, 29 May. 1987. 

Anns! the Tiombidioidea an unnamed family group containing Trombellidac, Chyzeriidae aud 
Audyanidae fam. nov. is recogmzed: these families are delined and keys provided for the larvae of the latnilics, 
sublannties and genera, Ihe Johnsionianidae is examined, and three new sublunibies, Terrarhrombiinae, 
Pleridopodinae and Ralphaudyninae are established, with Ralphaudyna Vercummen-Crandjean er al., 1974 


being transferred to Ihe Johnstonianidac. 


Rulphieudyna amamiensis Verrammen-Grandjeau, Kumada, Newell, Robaux & Suzuki is recorded from 
a second Japanese location, as an ectoparasite on the prvllacridoid Tochyemes robustus Ander (Orthoptera, 
Rhaphidophoridae). Vurther metric und descriptive data arc given for this larval mite, 

Natkrarmenhldtum treat sp. nov,, larva (Acarina: Trombellidae) i$ described from 4 single specimen 
found dead on à noctuid moth Spaelatis clandestina (Harris) (Lepidoptera: Noctuidac) at Tyringham, Mass., 


USA. 


This is the first record of this genus in North America, previously recorded from Fasrope and Sonih 
America, as well as Madelra, 1n the Atlantic Ocean. and Asia. 


kry Warns Taxonomy, Vothrotrombidiumn, Ralphasdyna, larva, North America, Japan Acarina, 


Trombidioidea, 


Introduction 


The Johnstonianidae and the Trombellidae are 
acvepted by some workers as the most primitive 
families of the Trombidioidea. In the case of the 
Johnstonianidae this opinion is based on the 
presence ul à number of supposedly. primitiyc 
morphological, hehavioural and ecological 
characters (Newell 1957). Thus there are two pairs 
of sensilla on the seutunt, crista or equivalent areas 
in most species, resembling the situation im the 
Erythraeoidéa, but with loss or modification of the 
anterior pair in some genera. Other supposedly 
primitive characters are the simplicity of body setae, 
the presence of larger than usual numbers of 
sensory setae on various leg segments, and the 
general lack of reduction of leg segmentation, ns 
well as the presence of various specialized setae on 
the enathosoma, Some larvae are apparenily 
piedarocy, while others are, as in the majority of 
the trombidioids, ectoparasitic upon arthropods. 
Newell (1957) has also stressed Ihe “Sell-detaching” 
character of the larvae in response 10 stimuli, for 
example when the host with its larval ecroparasites 
is immersed in preserving fluids. There is also, 
among the aduli as well as the larval johnstonianids, 
a sensitivity to heat and desiccation (Ivewell.1957, 
1960). 


eg” Taylors. Road, Mitehsen, 5, Aust, 5062. 


The Trombellidae (which have only one pair of 
piodorsal sensilla) possess a number of simili 
characters: The adult leg segmentation is moi 
reduced, and in the larvae: the legs usually carry 
more sensory setae than other trombidiojds. The 
larval coxae (end to he separated, and the urstigma 
may not be strongly associated with coxa I. The 
concept of the Irombellidae as primitive may he 
based more un á general resemblance to the 
Johnstonianidae than on more Specific indieatinns 

Variant views are expressed by other workers 
Thus Feider (1959b) gave an illustration 
hypothesizing that the "Tanaupodidae" and 
“Calothrombüdae” are the Iwo most primitive 
families of the Trombidioidea, originaling fram a 
common branch, while the next branch, aca slightly 
higher level, gave rise to the Johnstoniánidae and 
“Nororhrombiidae” On the other hand, 
Vereamien-CGrandjeaa el al. (1973) considered that 
the families Trombiculidac and | eenwentioekiidac 
arc morc primitive than other “close families, such 
us the Johlinstóniandae .. *, 

Thus the phylogeny of these mites remains u 
maucr of contention (an equivalent situation occurs 
in the Erythraeoidea — see Southeott 19611). 

Thor (1935) divided the family Trombidiidae 
Leach, 1815 (Trombidioidea of this paper) into 10 
subfamilics, many of which have later heen 
accorded family status Among such were Ibe 
Jolinsranianinac and the Irambellinae, the latter 


20 R. Y SOUTHCOTT 


delined 45 follows: Body elongále Abdomen 
recrangular, Skin härd; titm ("hari"), rough/uneven 
("hióekerig"), hairs short, pointed, Crista lucking; 
the two sensory hairs sit close together in tlie mid- 
dlc of the rocas in two thick tubercles between the 
two sessile eye pairs. The l'outth palpal segment with 
differing spines or hairs; fitth segment long, 

Only the type genus Zromhelte Betlese, 1887, is 
included (1ranslatian R.V.S.), There was no referee 
ta the larvae, as then unknown. The adult genus 
Chyzeriu Cancstrmi, 1897 was omitted 

Feider (1958b) described the larva ul ihe 
trombellid. mite Nothrotrambidivm otioruei 
(Berlese 1902), stating that this was the first. genius 
in the tamily for which there was correlation 
berween larva and adult. However, two ecncra, 
Chyzeria see Womersley. 1939) and Audrane (sce 
Wonersley 1954), had previously been correlated 
between the larva and the adult or deuronynph. 
These rearings allowed sume attempts to define the 
characters of the larval Trombellidad Vercammen- 
Grandjean er al. 1974; Soutlicott. 1982). Following 
a correlation of an Anstrallán Tonimbella larva with 
ils. deutonvinph, the classification of the 
Trombellidae has been developed further (Sourheott 
19864). 

Nothrotrembtdium was founded by Womersley 
(10546), with type species Trombella otiorum 
Rerlese, 1902 from Europe. In Ihe genus he placed 
ako 7 nothroides Berlese, 1888 fiom Saurk 
America, and 7? lundbladi Willmann, 1939, from 
Madeira. A further species, N, brevitersiar Andre, 
1960, hus been described from Nha Trang, 
Indochina. All of these were adulls. 

In this paper a second larval species of 
Nothrotrombidiuen, N. treati sp. nov., is described 
from a noctuid math in North America, This 
discovery promprs a further examination of jhe 
characters ol the Trombellidac and related 
trumbidioid mites, 


TAXONOMIC DECISIONS AND ACCOUNTS 


In the most recent reviews of the Tronibel lide. 
Suurhcort (1982, 19862) included the following 
genera: Tronbella, Chyzeria Canestrini, 1897. 
Honlersieria Radlord; 1946, Norhorrombicula 
Dumbleton, 1997, Audvana Womersley, 1954, 
Nathrotrombidinm Womersley, 1954, Durenio 
Vercammen-Cirandjean, 1955, Paraihiramhello 
Andre, 1958, Neonotheoifirombidium Robaux. 
1968, Ralphaudyna Vercammen-Grandjeain el al, 
1974 md Aeíputrombella Southeott, 1956. OF these 
Trombella; Chyzeria, Qurenia, Audyana and 
Nothrothrombidium are kuowir both as larvae and 
adults or  deutonymphs; Womersferia. 
Noi hiotranisicula and Kahıkandınu are known only 


a^ larvae, and Parütlrombella, 
Neonathreitrombidiunand Malpiosbella ave 
known mly as adults, 

Southcon (19863) exeluded. Parschezerig Hisl, 
1926, trom thc Tronibellidae, and placed li in the 
Johastunianidac, 

Vercamien-Grandiean 31973) placed xix 
subfamilies to the Trombellidae: ‘trombhellinac, 
Tanaupoditrae, Cáloihrombiinae, Spelacothrom- 
biinae, Notorhrombiinae and Moyanellinac: He gave 
no reasons for these décisions, which may have 
slemmed largely from the difficulties of placing 
groups with which he was relatively unfamiliar. A 
well-marked trista is present in the adults of the 
Tanaupodinae, Calothrombiinac and Spelaeo- 
(hrombiinac, so there appears no reason to associate 
them with the Trombellidac, Chyzeriidae and 
Audyanidac. In Nororhrombium Sıorkan, 1934 
ühe sole genus of the Notothrambiinae) and In 
Movanella Boshell & Kerr, 1932 {the sole genus of 
the Moyanellinae) Ihe erisia of the adults is poorly 
defined or absent; both have twa pairs nf prodorsal 
sensilla (sec Thor & Willman 1947; Robaux 1967); 
thus it appears that their affinities lie more with 
the Johnstonianidae rather than the Trombellidáe, 
and they are here considered ás being part uf the 
johnstanianid family group. possibly deserving 
family status. As the larve of either of these two 
families 3s known, however, they will not be 
considered further here 

A ditficully in the classification of the 
Trombidioidea (and other Parusitungona) i5 caused 
by Ihe extreme heteromorphy which exists berween 
the larvac and the adults (ot deumuyinplis], causing 
dual generic und specifie names For the hexapod and 
nctopod instars, as wellas difficulties In faxonómic 
placements, failing accurate correlations, One such 
instance is as Follows, 

Salphaudyne Vercammen-Grandjean el 2, 1974 
was placed by iis authors in the tribe Chyzeriini of 
the Trombellinae 1=finmbellidae of this paper). The 
genus was erected tor a single specimen of R, 
amamiensis VercammenGrandican el ul; 1974, 
obtained in "soil under an-olden tree cave on the 
middle slope of Mt Yuwan-dake ... Amanyi 
oshima Island”, Japan, and hence fom an 
unknown host, or potential host, arthropod. They 
laid stress upon the “presensillac” of the dorsal 
idiosomal scutum, and therefore considered it a tink 
heiween “ihe iwo groups Chyxería .... and 
Parachyzerla“, However. the larva of Parachyzeba 
has not been described. The placing of 
Ralphaudyna la (e Trombellinae was accepted by 
Southcott (1982, 19862). 

Further specimens uf Ralphaudvaa anumiensts 
have been Found al a sccond locality in Japan, taken 
parusule on a uryllacridoid (OrthoptéraMsee rr. 38), 
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Examination of these specimens shows thal the 
“presensillac” or "prosensilla” ane close ta typical 
seutal trichoborbria. placed more posteriorly on the 
settum, although smaller. the only possihily 
important difference between Ihe anterior and 
posterior trichobarhtia lies in the antetior ones 
having a semewhal thickened shaft for the whole 
of the sensillary seta, Ralphakdyna was placed in 
the Chyvenini of the Trombellinae by tts authors 
father than in the Tobnstonianidae principally un 
this character, and because aL. is “provided with a 
very wide nasus. Several nude genualac nn each 
lan." 

As far us the presence af “prosensilla” ix 
equecintd, Newell (1958) used this term as 
"nrosensillar setae" but without definition: in 1960 
he defined a ten "prosensillum" to apply to paired 
anteromedian «cual setae. of Trombiculidac. 
Johnstonianidac and Trombidiidac, The presence 
of such setae, if ane accepts Newell's concept, is not 
a definilive character for any particular member of 
the three tamilies nominated. Newell in fac! stated 
(1960) that the term "nrosensillum" could be applied 
in many Trombiculidae to the uapaired 
ahteromedian scutal seta, 

A prominent, even wide, nasus had been 
described in various larvae of the Johinstonianidae, 
cg. in Diplothrombiuti Berlese, 1910 by Newell 
(1957), Veider (19504), in Centrotrombidium 
Kramer, 1896 by Newell (1457), and in other genera, 

Accepriny the term "genuala" as applying to any 
nude sensory seta or the leg genu (and excluding 
die vestigiogenualae) such setae are absent in 
Chyzeria und Nothatrombienta, but are present in 
Trombella and Nothrotrombidium (Vercammen- 
Cirandjean 1972; Southcott 1982, 19864) as well as 
inshejohnslonianid genera Lassenía Newell, 1937. 
Diplothrombium and others (see Newell 1957). 

None of the criteria udvanced hy Vercammen- 
Grandjean elf al. (1974) for the exclusion -of 
Kolpluudyna from ihe Johnslonianidae and. its 
placement in the Trombellinae (Trombellidac) is 
sustainca. 

Thus, Ralphaudyna is removed from the 
Trombellidae, and placed in the Jobhristaniunidac, 
in Ralphaudyninae, subfam, nov. 

Kranz (1978), following advice (ist Ul.) frum 
Vercummen-Grandjean, has used the family term 
Chyzeridae (as Chyzeridae), separating it by key 
characters from Trombeltidac. Here I define the 
Chyzermdac and a restricied family Trombellidie. 

Seta and scutal terminology follows Southwot! 
(1961à,b, 1963, 1986a.h), 


Superfamily Tromhidioidea ! euch 


Portiul synonym 
Irumbidides Teach 1515, np. 387, 395. 


Trombidiidic Michael 1884, pp. 4, 138 tad p.) Thor 
& Willmann 1947, p. 187, 

Trombidiinae Michael 1884, p, 50. 

Trombidioidea Banks 1894, p. 209; Southcort 195715 
p. 173; 1982, p. 285; Vercammen-Ciraudjean 1973, 
p. 109; Welbourn 1983, p, 103; 1084, p, 135, 
Trombidia Feider 1959b, p. 539; 1979, p. 420. 
Definition: Prostizmatic mites of generally ovoid 
or elongaie form in post-larval deutonymphal and 
adult Loctopod) stages. With one or Lwo pairs ul 
dorsal propodasomal sensillary setae in all mobile 
stages, generally 1n association with a crista or shield 
in :octopod stages, but crista and shield muy be 
rudimentary, ubyolele or absent, Larva generally 
rounded, hexapod, with one or more dorsal 
Hhosomal shields, sensillary setae (one or two pairs) 
borne bv anteromost shield. Gnathosoma well 
developed in all mobile staves, with mobile digits 
as hinged blades, not retractile, hot stvliform. 
Ovtopod states eenerally wath genital acetabula 
(suckers). Cóxse I and Ul, and Il and IV, 
conlienous on each side in octopod stages, 1 and 
li generally contiguous in larvae, bul may be 
sepatute in larvae. Larvae heterantorphliic to octopod 
stuges Larva with urstigma and ‘anus. Octopod 
stages predatory upon sinall arthropods. Larvae 
generally parasitic upon invertebrates and 
vertebrates. Mites never fully aquatic. 


Tyne genns Trombidium Fabricius, 1775. 


Kemacks: "The larvae af the Trombeltidae and 
Johnstoniänidae may have one or More of the 
following characters: 

(1) voxae usually separated and urstigma usually 
separated. from coxa | 

(2) idiosomal setae usually arise from expanded 
basal plates 

(3) usually many sensor y serae ón the femora and 
genua of the lees. 


Two family groups may be distinguished among 
these Larvae, as. follows: 


Dotsal shield well developed, with 6 or B serae, including 
one paje of sensillary: setae, well developed, hur never 
clavate or thickened, Coxae af legs separated: Ursrlema 
attached (o posterior margin of coxa I, Supracoxalae 
presenil ar absent. Palpal tibial claws generally well- 
developed, bifureare ar trifureate rart e- o oai 
ER. EE aoo Iromhbellidae family group 


Dorsal sliicld present, with cight setae, bui may be only: 
moderately sclerotized; a small separare anterior part may 
be present, Generally two pairs of scutal sensillary setac 
(one pait only, in one genus), of which one pair may be 
enlarged iu ventral part, oc cven clavate. Anterior par ot 
sensillary setae and their alveoh may. he rudimentary 
Coxae | and IH may be joined or separate on euch side. 
Urstigsua usually free of coxa — may project lareralty 
beiween the coxae or be attached 20 the anterior harder 
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at a. separate coxa N Clerrarhinombfutit), "Supracoxaluc 
pivsent or absent, Palpal Ubial claws generally small, 
bilurcate or with a single claw, or may be teplaceu by 
elongate setae, not clawelike, 

Family Jotuistomuanhis (ts vel 
considered a single family, with 
severa] subfamilies, as far as 
bitow ledge of the larvae is con- 
cerned), 


BOER ER 


As can be seen, there are many shared characrets 
berween the two groups. Nevertheless, at the family 
level there is rarely ditfieulty bi placement. 


Trombellidac family group 


The Trombellidite Farily group here includes the 
Trombellidae, Chvzeriidae and Audyanidae, fam 
nov; These are separated as follows: 


Key ta the larvae of the Trombellidae family group 


I, AM setae lacking. Dorsal propodosomal securum with 
f setae. Les segmental formula 7, 7, 7. Pedotarsal 
claws 3, 3, 3. Palpal tibial claw irifurcale. Lateral 
surface of cheliceral blade with many fine teeth, 
in penam. Ey09-2 4 2. 

e Chyzeriidar 

AM T pri Met Purell Arne scutum with 

& actac. Log segmental tormula 6, 6, & or 7, & f. 

Pedotarsal claws 1, 1.1 ori, 1 2 or 2, 2, 2. Palpal 

nbial claw bifurcate. Larcral surface oF cheliceral blade 

smaoth, normal. Supracoralas absent. Eyes 2 - 2 

vr absent... 3 

Leg sugimential formula 6, E, 6.  Peuotarsal daws 1, T, 

Lor k 1,2. None af scutal setae shart and clavate: 

Coxalac and palpsemoralac normal, serulose. Eyes 2 

ae... II dao 

pan «egmental formula 7. 6,6. Pedotarsal claws 2, 

2,2 Some of scufal serae short and clavate, also 

poyata ‘i - ‚u iun rita Eyes absent 

o Audyanidae 


bs 


e...so 


Family Jrambellidac 

Partial synanymy 

trombellinac Thor 1935, p. 108; Womeisiey 1937, 
p. 73; 198542, p. 117; 1954b, p. 121. Vercummen- 
Grandican 1973, p, 109, Vercammen-Grandjcan 
er al. 1974, p. 245, 

Trimmhellidae leider 1955, pp. 50, 67; 1979, pp. 421, 
422, Southcott 1982, p. 289; 19864, p. 145. 

Thrombettinae (sic) Andre 1960, p: 315; Robitux 
1968, p, 453, (all ad p,). 

Ihronibellidae Robaux 1973, p 124, 

homboloidesw beider 1979, pp. 421, 422 (ud p.) 
(nom. nud.). 


Redefiniiian Adult and deutonymph: 
Itombidioidea in which the propodosoma either 
lacks a erista or lias only-u rudimentary erista: one 
pair of sensillary setae (trichobothria), Eycs 2 + 
2, sessile. Idiosoma niay bear large plaques, Which 
may be urránged in columns on upper surface of 
idiosoma. Idiosoma nor attenuate or waisted, 


Larva: Trombidioidea with one dorsal 
propodosomal scutum, which projects anteriorly io 
a narrowed extension or nasus. Dorsal seutum with 
eight setac, comprising 2 Al.s, 2 PIs, 2 AMS, anil 
2 well separated sensillary setae, placed between 
Als and PLs, Eyes 2 - 2. Leg segmental formula 
6, 6, 6, Coxae separated. Pedócosal formula: 2, 1 
Lor 1. 1, 1. Pedotarsal claws I, 1, 1 or J, 4 2. 
Supracosalae absent. 

Type genus Trambhella Berlese, 1887. 
Remarks: Vhe Irombejlidac, as restricted, includes 
all (he genera listed earlier (above) l'or the Farnily, 
except Chvzeria, Nothotrombicula, Audyana and 
Ralpharilyra, The larvae of remaining genera may 
be separated as in the following key: 


Key. in larvae af Trombellidae 


|, Peyotacsal chaws J, 1; H Claws simple y. 112 
Pedotarsal claws 1, 1, p ] and i te Single claw 
is apically trifurcate) . si RES a va O 


t2 


Chelicerae compact, the combined chelobases about 
as long as wide, Sculal sensilla generally well behind 
the level of AL scutale ....... Trombelta Berlesc 
Chelicerae elongate, the combined chelabases abour 
twice as long, as wide, Sena) sensilla only a Ntc 
behind Revel of AL scutatae.. oo. 
nen Nothrotrombidium Womerslc cy 
3... Nasus of scitum small, largely occupied by thé bases 

of the AM Scutalac, and With à deep constriction 
behind. Ley tibia 111 with a large solenoidala . 
- Womersteyi Radford 
Nasus of seutu large, angular its Tateral borders 
continuous with anterolateral borders of scutum, with 
at most only minor constriction. Leg tibia 111 without 
a large. solenoidala ..... ee 
: Jm Durenlu Vane- Grandjean, 


tetressosoti 


Nothrotrombidium Womersley, 1954 


Redefinition of larva: Trombellidae. Sensillary 
serae arise behind middle of seutum, a litle behind 
level of AL scutalie Coxal setal formula I, I, I 
Pedorarsal claws t J, L Chelicerae bases long and 
slender: combined chelicerde buses abour twice as 
lung as wide.. Palpi lane und slender, palpal tibial 
claw small, with two minute terminal nearly 
apposed prungs. 

Type species N. tiorum (Berl. (adulti. 


Nothroateomiidinin tresli sp. tty. 
FIGS | A-E: 2 A-C; 3 

"Larva of undetermined genus", trest (1975, p 236, 
Holotype (in American Museum of Natural 
History) mounted in Hoyer's medium, 
identificarion ACB760, somewhat damaged, found 
dead "under right forewing of Spaelotis clandestina 
((Hartis)] 68-39 c [Lepidoptera Noctuidae} 
“Tyrinsham, Massachusetts), U.S.A a 77 Sept, 1968. 
A. E, Treat . . - (31; 29)”, taken 10.10 p.m 
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LART $. Meteie dune nf two species af larval Nathratrambidium. 
IN# AW PW SK ASB PSB L w 
N. Ueutl sp. now. 36 AT 62 I5 78 44 123 76 
Holory pe 
N. nlorum (Beth) 90-10 6l 
(iram Feider, 19556) 
AP AM AL PL AME SE DS MDS PDS 
N. treutl 35 16 16 29 13 38 33-62 38-49 43 53 
och) Tel Gel Nl Tal | Trachli Fell 
N, Heali S0 100 55 93 ISI Sth 100 
N, otiorat. 44 116 SX 122 In 4l 122 
Gell Till tally Trach tit [eli Gel 
N. teati 52 K3 125 64 TIS 62 
N. HON. 58 100 136 fil 145 67 
Titil Jatt Tal /Gel THE Gell THANG 
N. treuli 145- 146 1.69 1.6U 234 
N. out 188 160 (2.10) 11,72) (2.81) 


“UN = distance from anterior tip of sciitumi Io level of 
i Omhtiue claws and pedicle of the tarsi. 


Description of holotype larva: Colour in life not 
available; the specimen was found dead by Dr 
A. E. Treat (see Treat 1975, p, 236), who advises 
(pers. comm, 1983) that the dead mite was orange. 

Length of idiosoma (partially engorged) 390 am, 
width 255 im; total length of animal from tip of 
chelae bases to posterior pole of idiosoma 485 um. 

Dorsal scutum ovoid, narrower anteriorly, lateral 
and posterior margins somewhat flattened, but 
gencrally smootlily rounded. 

Scutal scobalac as in definition: scural sensilla 
behind middle of secundan, a hine posterior to AL 
scutalae, somewhat separated From each other; 
scutalac tapering, Short, with slight setules. 

Metric dats ure as in Table 1. 

Eyes 2 ; 2, sessile, cach lateral pair ser on oval 
plate. separated from dorsal scutum. and placed 
between levels of AL und PL scutalae in specimen, 
Corneae oval, anterior ]3 pm in longest diameter, 
posterior 15. um. 

Dorsal idivsomal setac slender, tapering, slightly 
blunted at tip, with minute setules; arising from 
normal seta-bases (annuli); arranged 6, 6, 6, 6, S, 
2, toral 31. 

Venter of idiosomu with coxa I and II moderately 
separated on each side. Sternal area with a pair of 
scobalae, between coxae Il, slender, tapering, 
pointed, with small setules, 31 zm long, Between 
coxge Mia further pain similar, 33 am long, but 
with slightly more outstanding setules. Behind Icvel 
of coxae 111 are 38 setae, slender, tapcring, in 
irregular transverse rows, 15-49 um long, 
lenethenijig posteriorad; the more anterior of these 
similar 16 the last-named pair, more posleriorad 
becoming smoother, similar to the posteriar dorsal 


the AM setac ¿see Southcoll. 18966), 


idiasomalae. Anus (uroporus) 35 um long by 9 pm 
wide, with two slender valves and a ertimpled lip. 

Coxalac 1, 1, 1, Coaala. I anses near AL angle 
of coxu, slender, tapering, pointed, with Faim 
setules..47 pm long. Coxala IH arises anterior and 
lateral to ventral point of coxa, similar to I, 36 pm 
long. Coxala HI arises anterior to centre of coxa, 
similar fo I and IL with adpressed setules, 32. um 
long. 

Leg segmental formula 6, 6, 6. Legs long and 
slender; femoral to tibial segments more or less 
cylindrical; tarsi clongate, spindle-shaped, Leg 1 S10) 
pin long, IL 445 um, 111 595 uim (lengths include 
coxae and claws). Pedocoxal supracoxala absent, 
Tarsus 1 151 pm long. by 20 um high where thickest, 
11125 am « 20 um, LH 146 pan a 18 um (lengths 
exclude claw and pedicle). For other measurements, 
see Table I. Tarsi bear small, falciform, simple, 
slender, single claws (in specimen broken in R leg 
Il, missing.in 1, leg 11), 

Chaetotaxy of legs: leg scobalae (normal setae) 
slender, tapering, pointed, with tight setule 
formation. Setac of leg segments are indicated in 
Fig..3, A number of specialized setae present on leg 
seemeñts, in addition to scobalac, distal to 
trochänters: These include a number of spinulae 
(eupathidalae). These and other leg serae are 
identified in Fig. 3 us far as possible, but since, in 
the damaged specimen only three reasonably 
coniplete legs were available (L leg I, R legs H and 
H), it has not been possible always to identity them: 
in a number of cases only the serae bases remain. 
Vestigiogenualae present: VsGel.85pd (7 um longi, 
VsGell.83pd (6 am). Vestigiotiblala: VsTil,86d (7 
pin). Solenotarsalac áre present to | and Il: Sotal, Id 
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(37 gm), ScTall,18d (22 um); famulus is present to 
| and 11: F3Tal.36d (4 um), FaTal1.36d (4 um), (Tarsal 
lengths measured |o origin of pedicle; for 
explanation of coding symbols sec Southwölt 
196la, 1963). 

Gmathosama (damaged in specimen, part of one 
chela missing) smiill, elongate, combined. chelae 
bases to origin of cheliveral digit (blades broken or 
missing) 84 um long, x. 47 nm across, elongate- 
pyriform. Galeala present, pointed, smooth, 11 um 
long. Anterior hypostomala apparently absent, 
Palpal seral fórmuta 0, 1, 1, 3, 8; palpnl coxala 
U'capitular sera") apparently absent. Palpal 
supraeoxala absent. Palpfemorala dorsal in 
position, short, pointed, with few setules, about 15 
um long (? broken), Palpgenuala similar, dorsal and 
distal, ca 10 ¿an Jong. Palpal tibialae and tarsalae 
as figured, Palpal Libial claw small, slender, with 
only a slight clet and two minute ventrally directed 
prongs. 


Remarks: The larva was found "on à ventral axillary 
membrane of the right winz” of the moth, which 
had been raken at light. However, the mite has only 
one dorsal scutum, The idiosarma contains a mass 
of fungal hyphae (Treat 1975). “The mites legs were 
whitish ,., the mounted mite showed a clump of 
mold mycelia with fruiting bodics on one side of 
the idiosoma, This was white in the fresh, 
unmounted specimen” (Treat pers. comm. 1983). 
(The pallor of the legs is consistent with partial 
drying of the mite.) 

The body of the mite contains fungal elements 
consisting of hyaline septate hyphae with hutnerous 
intercalary chlamydospures. No fruiting bodies are 
visible in. the mounted specimen, Whether the 
fungal infection occurred before or after the death 
of the mite cannot be determined, bul the talier is 
considered more likely. The fungus is placed inthe 
Fungi Imperfecti (G. Kominski & D. Ellis pers. 
v0mm.), 

Nothrotrombidiumr is the only trombellid larva 
in Which the chelicerae are elongate; presumably this 
character has sime adaptive value, If the finding 
ofa N. reed larva ou a lepidopteran indicates some 
advantage in burrowing through deep layers of 
sealos. 


Taxonomic position of N. reati 


The two kuown species af Nal/rmrairombidium 
larvae may be separated as follows: 


fa Til/Ge 1 > 2 about 29 ventral setae behind 
cowe HE, ........ ..N. liane (Berl.) 
Ib Til/Gel < 2; about 38 ventral setae behind coxae 
1 N. treaté sp. nov. 


Remarks: There appears no doubt that N. treziti is 
vomgeneric with the larva of N. phorum as 
described by Felder (1958b). The urstigma is well 
shown, so that there is no dould as to its 
trombidioid affinities, consistent. with its general 
appearance. Coxa I is shown well separated from 
voxa I], which is in agreement with the structure 
of Trombella and Chyzeria. 

A pair of setae on the idiosomal venter, anterior 
Lo coxae | is shown by Feider (1958b, Fig. 3), which 
may bean error of interpretation of some fold of 
integument. The figures of the gnathosomá (his Figs 
3, 8) show a pair of hypostomalae (palpal voxalae, 
or tritorostrals sensu Newell 1957, p. 303) level with 
the medial angles of the femora, which L have not 
been able to identify in M. freati, presumably 
because I have only the single damaged specimen 
available leider (1958b) illustrates barbed dorsal 
and ventral palpal femoral setac, as well as a barbed 
dorsal palpal senual seta, although his text omits 
mention of the ventral femoral seca, 


Family Chyzeriidae 

Trombellidae, Trombellinae, 'Thrombellinac auctorum, y 

sup. fad jx). 
Chyzeridae (sic) Kran¿ 1978, pp. 278, 304, 
Definition: Trombidioidea in which the 
propodosoma of the adult and deutonymph either 
lacks a crista or has only a rudimentary crista, 
bearing a pair of sensillary setae. Eyes 2. ı 2, sessile 
Dorsuin of idiosoma produced into a number of 
lung processes. Idiosoma not elongate or waisted, 

Larva with one dorsal scutum, with 6 setae: 2 
ALs, 2 PLs and 2 sensillary setae, sensilla well 
separated, arising at about middle of scutum. 
Scutum with or without anteromedian nasus. Eyes 
2 + 2, sessile. Leg segmenial formula 7, 7, 7. Coxae 
separated. Coxal setal formula 2, 1, t, Pedotarsal 
claws 3, 3, 3, the neolateral claws with widened tips. 
Dorsal und ventral idiosomal setae may have 
expanded seta bases. Supracoxalae present to 
gnalhosoma and leg 1. Lateral surface of cheliceral 
blades with many fine teeth. Parasitic on 
Orthoptcia. 


Type genus Chyzerie Cajesirini, 1897, 
Remarks: The two genera now included in the 
Chyzeriidae may be separated as In the following 
key: 


Key ta the genera of the Chyzeriidae 
Dorsal scutum without asus. Palpal inrsalae may be 


varipusty modified with serutes, bui nor long and feather- 
like . -e csse ac = Chyzerta Canestrini 


Fig. 1. Nothroirombidium trearl sp, nov, larva, Holotype. A Dorsal view, legs omitted. beyánd irochanters. pde 
podocephalic canal. B Dorsal view of tip of right palp. C-E Idiosamal setae. C posterior dorsal idiosomata. D 
sentral 1dinsomal seta of first row behind cosas Ill, E posterior ventral idiosomala. (All figures ta nearest wate) 
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Fig. 2. Nothrotrombidium treati sp. nov,, larva, Holotype, A Ventral view, legs omitted beyond trochanters, to scale 
on left. B Ventral view of right palp, to scale on right. C Further enlargement of tarsus of right palp, not to scale. 


Fig. 3. Nothrotrombidium treati sp. nov., larva, Holotype. Legs I, II, I. Codes: L of left side, R of right side. av 
anteroventral. pd posterodorsal, Sc scobala (normal type seta), So solenoidala, Sp spinala (eupathidala), Vs vestigiala. 
Symbol A means that the seta is shown doubly, in both aspects for the leg. (All figures to same scale) 


MITE CLASSIFICATION 
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Dorsal keyrum with a prominent narrow nasus estending 
abruptly frou: anterior border. Some palpal tarsalae long 
und feaiher-like -.......Noshotrombicula Dumblelon 


Audyanidae fam, nos, 


Definition: Tromhidioidea in which the 
deutonymphs (adults are us yet unknown) lack. a 
crista, Laree dorsal propodosomal shield present, 
with anterior iótchz Iwo sensilla at posterior edge 
of shield, well separaled. Idiosomal -setae with 
annulus produced to form a high papilla bearing 
a small scobala ar its tip, arranged in groups of 2-12 
on small plates of the idiosoma, Similar selae on 
propodosomal shield and legs, Eyes. absent, Palp 
with strong tibial claw, etenidiurn present on palpal 
tibia as two dorsal spines, Palpal tarsus. clavate, 
modcrately enlarged: Genital valves each with single 
large, oval actabulum. 

Larva with single prodarsal seutur, with 8 setae: 
2 AMs, short, clavate, 2 similar ALs close to the 
sensilla, 2 normal PLs, sensilla present behind 
middle of ssculum, sensillary selae poinied, 
somewhat thickened. Nasus lacking to scutum, Eyes 
ahsent. Leg seemental formula 7, 6, & Coxae 
separated, Coxal setal formula 2, 1, 1; coxalae II 
and II] clavate, similar to AM and AL scuralae; 
palpal femorala similar, Tarsal claws 2, 2, 2. 
Supracoxalae absent, 


Content: Audyanı Womersley, 19542. 


Jonnstonianidae family group 
Family Johnslonianidue 


Partial synonymy 


Johnsinnianinac Thor 1935, p. 103: Womersley 1937, p. 76; 
Thor & Willmann 1947, p. 221; Feider 19554, p. 75. 

Johnstonianidae Newell 1987, p. 396; 1960, p, 156; 
(cider 1959b, p, 540; 1979, p, 220 also 
lohnstonianoldea), Vercammien-Grandjean 1972, p. 227; 
1973, p. 110; Robaux 1973, p. 12); Verammen- 
Cirandjean ef el. 1974, p. 245, 


Definitlon: Adults: Small or middle-sized 
trinnbidioids with or without propodosomal dorsal 
vrisia, Propodosoma with one or two pairs of 
specialized or relatively unspecialized sensory setae, 
which may be serin trichobothrial pits or be less 
clearly defined. [yes 2 + 2 or lacking; if present, 
ón short peduncles. Skin comparatively smooth, 
without prominences or large sclerotized areas. 
Idiosomal setue simple, nude or, if setulose, nut 
elaborately so; they commonly originate on small 
plates or raised papillae, Genital acetabula 3 + 3 
or à + 2, Pedotarsal claws without empodium or 
empodium-like brush. Palp generally long and thin, 
with or without tibial claw, with few ar no aosssary 
spines: Paragenital scletiles present ur absent. 


Predatory, may be associated with semiaqiatiy 
envirunments, 

Larvae: Propodosomal dorsal scutum with wo 
hairs Of sensory setae and four normal setae, or with 
two pairs of setae, one pair sensory and the other 
pair normal; sensory setae may be rudimentary or 
fully developed in trichoborhrial pits. Leg segmental 
formula 7, 7, 7 or 7, 7, 6 or 6, 6, 6. Coxal setal 
formula 2, 2, 3-4 or 2, 1, 20r 2, I. 1 or 1. 1, L 
Cóxal setae setulose, not highly modified, 
Pedoiarsal claws 3, 3, X ar 2, 2. 2. Eyes 2 + 2, 
sessile, or absent, Supracoxalae present or absent. 

Free-living predators or ectoparasitic on insects, 
at times semiaquatic 

Type genus Johastoniami Cicorge. 1909, 


Remarks; Thor (1935) defined the subfamily 
Johnstonianinae as (translation by author): 


"Body (abdomen) cylindrical, with polnted, sumplc hairs. 
Crista well develaped, with two arcolac in the middle 
(or one distal) and four ( - two pairs) of sensory setae. 
Anterior to the thorax is an elongate triangular 
Projection (nasus). Eyes ou short peduncles 
(kurzgestielt). Palpi almost without, or with few, spines, 
Lees of middline lenerh, 

Type: Johnstonianu C. F. Oeorge. 1909 (syn. 
Diplothrombium Beslese, 1910 & Rohaultia Oudemans, 
197. 


Other genera placed in this subfamily by Thor & 
Willmann (1947) were; Centrotrombidium Kramer. 
1896, Diploifirombium Berlesc; 1910 (they did nor 
accept lis synonymy with Johnstoniuna), 
Myrmicotrombium Womersley, 1934, and 
Hirstithrombium Oudemans, 1947, the lası-named 
with type species Diplorkrambium australiense 
Hirst, 1928. They removed Notothrambium 
Štorkán, 1934 to a separate, new subfamily, 
Notothrombiinae. 

Myrmicotrombium was shown by Southcot* 
(1957a) to belong to the Erythracidác. 

AIL of the genera listed were based on the adults 
except for Rohaultia, which was considered to. be 
a larva of Jodasionians (alihough this das been 
widely accepted, Cooreman (1949, m 10) pointed 
out there was no certalnty thal Rohauliia 
hiungulura Oudemans, 1981 was the larva ol 
Rhyncholophus errans Jahnsten, and in fact 
Rohauttia was not established to be a larval 
synonym of Johristoniara until Feider recorded arid 
described the rearing of larvae of Johnsroniana 
inuximá Feider, 1955 (Feider 1955a, 19583)). Robaux 
(1970) descriheu larvae of J errans: ubtained by 
experimental rcaring. 

Further genera which have been placed in the 
Johnstonianidae are (see Vercammen-Grandjean 
1973): Polydiscia Methlagl, 1928 (larva), 
Parawerhaekia — Paoli, 1937 — (larva), 
Crossnifirombium Womersley, 1939 (adult), 


MITE CLASSIFICATION 


Lassenia Newell, 1957 (larva, deutonymph, adult), 
Marcandreella Feider, 1957 (adult, deutonymph), 
Charadracarus Newell, 1960 (adult, larva), 
Pteridopus Newell & Vercammen-Grandjean, 1964 
(larva), Paraptothrombium Robaux, 1958 (adult), 
Parachyzeria Hirst, 1926 (adult) was placed in the 
Johnstonianidae by Southcott (19864). Two further 
genera placed in the Johnstonianidae by 
Vercammen-Grandjean (1973) were 
Nathotrambicula and Grossia (= Chyzeria). Both 
ol these genera have been placed here in Ihe 
Chyzeriidac. Porawenhoekta is excluded, as of 
doubtful affinity (see Southcott J961a), 

There remains a total of nine genera in the 
Johnstonianidae, known as larvae, for which the 
following subfamily eroupings are proposed: 
Johnstonianinae: Johnstoniana f= —Rohuultia). 
Diploshrombium, Centrotrombidium: 
Tetrathrombinae; Tetralhrombiunn Lasseniinae: 
Lassenta, Polydisciinae: Polwdisciv; Pieridopodinae: 
Pteridopus; Ralphaudyninae: Ralphaudyna: 
Charadracarinae: Charadracarus. 


The follawing is a kev Io the subfamilies of the 
Johnstonianidae (larvae), 
Key (o ¿he larvae in the subfamilies of 
Johnstonianidae 


I. Jarsal claws 2, 2, 2, Anal sclerites absent. Supracaxalae 
absent to gnafhusoma and leg T... ......o..ooo-, 2 


Tarsal claws 3, 3, 3. Anal scierites present :.:...3 


to 


Leg segmental formula 7, 7. 7 or 6, 6, 6, Posterior 
sensillary setae of prodorsal scutum Without thickened 
central part to shaft, filiform (excent in 
Centrotrombidiur where the sensillary setae are 
terminally clavate), Sternal setue: usually a pair of 
sctac between cosas ILL. Terminal seta of palpal rarsus 
not eupathidiform. Urstigma between coxac I and 11 
not projecting away laterally trom idlosoma. Coxal 
formula 2, 1, 1, Eyes 2 + 2. Tracheae absent. Anterior 
hyposiomala abseni ....., .Johnstonianinac Thor 


Leg segmental formula 7, 7, 6. Posterior setisillary 
seine. of prodorsal scutum with thickened part in 
middle, Sternal serae numerous in area between vöxde 
N and Wil. Urstigma In a chitinous extension 
projecting well lateral from idiosoma. Coxal formula 
2, |, 2. Eyes absent. Tracheae present. Anterior 
hypostomala absenr. Terminal sctae of palpal tarsus 
nol eupathiditorm ;;. ...Charadrscatinas Newell 


- 


Leg segmental formula 4, 5,6. Coxal setal formula 
2, 1, Zar 2, 2, 3-4. Eyes 2 + 2. Anterior Sensillary 
setae borne on a small sclerite which may be separated 
from the main body of prodorsal scitum. Sternal 
setae absent. A well-developed pore of a “lassenus” 
or *Lassenig organ" pjeses upon à. small separate 
selerue auıterins to coxa II. Supracoxalae presént. 
Lasseniinse Newell 
Teg segmental formula 7,.7, 3. Eyes 2 + 2..... 4 


4, Aficio: wutal sensilla in anterior third of prodomal 
scutum, posterior scutal sensilla in posterlur third. 
Stermal seme absent, Coxal setal formula 2, 1. 1. 

Tetsathrombiinae subfam. nov. 


5 


D" 


Anterior and posterior pairs uf scutal sensilla both 
in anterior iwothirds of prodorsal scutum .....S 


5. Coxat setal formula 2, 1. 2. Sternal setae lacking. 
Neolateral claws of pedotarsi divided. Gnathosomal 
suptacaxalae wesent... ooo oeoo oo sense e. 

ME. .. Polydisciinae Vercammen-Grandjean 


Cowal seta! formula 2, 1, 1. Two sternal setae present 
between coxae III, Neoluteral claws of pedorarsi 
broadened but undivided. Supracoxalae present 6 


5. Anterior sensilla of prodorsal scutum posterior to level 
of AL setac. Both pairs Of scutal sensilla well 
developed, Scutum with small nasus. Coxalae normal, 
setulose. Tarsus HUE extremely clongate and carrying 
a dorsal rov. of Jong, feathered setae ........... 
P op Type Pteridopodinae subfam. nov. 
Anterior sensilla of pradorsa] scutum anterior to level 
of AL setae. Anterior sensilla and setac signil'icantly 
smaller than posterior, Scutum with large nasus. Cowal 
setae Lubereulate with à sublerminal bristle. [arsus. 


Remarks: All sublamilies are known from only one 
senus, except Johnstonianinae. 


Subfamily Johnstonianinae Thor 
Johnstonianinae auct. (ad m, v. Sup.) 


Definition (lurvaej: Prodorsal scutum with eight: or 
four setae; if with eight then thésc are 1wo pairs of 
cach of sensillary setae and rion-sensillary setae, if 
with four then with one pair of sensillary and one 
pair of nonsensillary setae. If with Four setae (hen 
sensillary setae clavate; if with eight setae then 
sensillary setae filiform, and anterior pair may be 
reduced. Eyes 2 + 2, each laleral pair on a small 
ocular plate, which may be clevated into a tubercle: 
in Cemtrotrambidium posterior cornea may be 
obsolete or lacking. Usually two sternal setac 
between coxac III. Anal sclerites absent or weak: 
if the latter, they are non-¿etiferous, Coxalae 2, |; 
1; medial coxala I generally on a small pars medialis 
coxae, which is rarely separated from roxa. 
Urstigma between coxae I and H, not projecting 
away laterally fron coxae. Pedotarsal claws 2, 2,2. 
Galcala present, anterior" hypostomala present; 
reducéd or absent, posterior hypostomala present. 
Palpal tibial claw bifurcatc. Terminal seta of palpal 
tarsus not. cupathidiform. Tracheae absent, 
Supravoxulac absent. 


Type genus Jolmstonlana George, 1909. 


Remarks: The following i$ a key (o [he genera of 
the larval Johnstonianinae; 


Ker to genera of larval Johnstönioninae 


l> Seutum with four setae, iren pair clavate 
sensillary setae Vs absent all izes.... 2.2)... . 
HE EN -Centrorrambidium Kramer, 1896 
Seutim With cight sae (lwo pairs sensiilary, two pairs 
fon-sensillaty, sensillary selae mot clavate -.... 2 
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Anterior pair of scutal sensillary setae at least one 
third as Jong as the posterior pair, VsGel II present, 
VST, Ll, HE absent, Anterior wall of palpal irochantes 
uot fenestrated , ...-: A NR en.» 
pde „ Johnstoniana George | Rahaultia Ouds.) 
Anterior pair of seutal sensillary setae reduced, at 
mast one sixth as long as posterior pair. Vs absent 
all segmenis Anterior wall of palpal trochanter may 
be fenestrated ::., Diplothrumbirara Rerlese, 1910. 


The key above has bcen drawn up principally 
from descriptions of larvae allotted (o (hose genera 
as follows: Johnstoniana from J-tatiseuta Newell, 
1957, Z maxima Fider, 1955 (described by Feider 
1958a), J. Rorghitensis Feider, 1958c, J ventripilosa 
Feider, 19586, J. errans (described by Robaux 1970) 
Diplothrombium monoense and. D. cascadense af 
Newell (1957), D. moldavicum Fejder, 19593, D. 
newelli Robaux, 1977; Centrotrombidium from C, 
distans of Newell (1957), €, romuniense of 
Vercammen-Grandjean & Feider, 1973, C. 
dichotomocoxala Wercaminen-Grandjean & 
Cochrane, 1974. 


Tetrathrombiinac subfan. tiov. 


Definltion (larvae) Anterior pair of sensilla in 
anlerior third of prodorsal scutum, posterior pair 
in posterior (hird. Sensilla well-developed, sensillary 
setae filiform. Eyes 2 2, Sternalae absent. Coxae 
separated. Urstigma attached to anterior border of 
coxa IL Leg seemental formula 7, 7, 7. Coxul setal 
formula 2, 1, 1. Pedotarsal claws 3, 3, 3 (lateral claws 
may be reduced). Galeala, anterior hypostomala 
and posterior hypostomala present. Palpal tibial 
claw bild. 


Type genus Tetnathrombium Feider, 1955. 


Remorks: Tetreihrombium is known from (wo 
species, 7. zachvatkini Feider, 1954b (type species) 
and T. macronychus Yeider & Suciu, 1956, from 
Europe. 7- zachvatkini was obtained as ectoparasitic 
upon a plecopteran, nd T. macronychus from 
lipulid Diptera. The adults of the genus are 
unknown. 


Lasseniinac Newell 


Lasseniinae Newell 1957, p. 447; Vercammen- 
Grandjean 1973, p, 110, 

Lassenidae (sic) Vercammen-Grandjean 
p. 236, 


1972, 


Definition (larvae): Anterior scutal sensillary setae 
borne on a small. sclente which may be separate 
from main body of senum, Eyes 2 + 2. Sternal 
setae nhsent, Anul <clerites present, setifernus. 
Lassenus or "Zassenia organ? present (a small pore 
uña small separate sclenic anterior to coxa 111). 
leg segmenlal formula 6, 6, 6, Coxal setal farınula 


2, 1, 2 or 2, 2, 3-4, Coxalae setulose, unmodified, 
VsGel, fl present, VSTi! present, VSTi absent, 
Pedotarsal claws 3, 3, 3, Galeala, änlerim 
hypostomala and posterior hypostamala present 
Palpal cibiat claw -unidentate o bidentate. 
Supracoxalae present. 


Type genus Lassenia Newell, 1957 


Remarks: At present Lasseniinae should. bc 
restricted to one genus, Lassenia, known as larvae, 
deutonymphs and adulıs. Two species are known 
us larvae, both [ram North America. In neither case 
was there experimental correlation between laryac 
and actopod stages, and correlation Was based 
purely on strong presumptive field evidence (Newell 
1957). The larvae are parasitic on Diptera living in 
subaquatic environments. 

Verrammen-Grandjeán (1973) included in the 
"Lassenidae" Lassenia, Polydiscia Methlagl (known 
only as larva), and Crossothrombium Womersley, 
1939 (known only as adult). The status of the last- 
named (which has. 2 + 2 eyes, contrary to 
Womersley's description) will be considered in 
another paper, Polydiscia was made the type genus 
of Polydiscinae (sic) Vercammen-Grandjean by its 
author (1972% this subfamillal starus will be retained 
here (see below). 


Polydisciinae Vercammen-Grandjcan 
Patydiscinae (sic) Vercammen-Grandlean 1972, p, 216, 


Definition (larvae) Dorsal propodosomal scutum 
well developed, with. two pairs of trichoboihrial 
setae and [our nan-sensillary setae, Anterior pair 
of sensillary setae originate anterior lo Al. setae, 
behind slight convexity of anterior border of 
seutum: ho defined nasus present; scutum markedly 
waisted. Eyes 2 + 2, Sternal selae lacking. Anal 
sclerites present, setiferous. Coxa | amd |! 
contiguous. on cach side, with urstigma between 
them. Leg segmental formula 7, 7, 7. Casal setat 
formula 2, !, 2; coxalae setulose, unmodified, 
Pedotarsal claws 3, 3, 3; empodium thin, fateifogin; 
neglateral claws divided, Dorsal) eupathidala | 

companala present to tarsus L and.1I. Palpal tibial 
claw greatly modified, reduced 10 seta without hook 
structure, Galeala present, anterior hypostomala 
present, posterior hypostomala absent. 
Gnathosomal supracoxalac present. 


Type genus Polydiscia Methilael, 1928 


Remarks: Known only for the species f? squamata 
Methlagl, 1928. 

Vercammen-Grandjean (1972) gave a careful 
redescription of Polydiscia squamala Methlagl, and 
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FABLE 2. Pedal sonhalar formulg for three species of larval jolmstonionid and one hydryphantid larval, mites. 


Lüssenia. Pulydiscia 
lassenii Syquumata! 
Lez [ 11 lit 1 ii 
Fe 10 10 10 6 7 
Ge 8 8 8 4 4 
Ti 16 ar 15 9 9 
Ta 50 43 40 2 21 
Sub-totals 84 78 73 40 41 
Totals. 235 120 


Piersigia Charadracoras 
limophila! delitescens* 
itt n iL iu 1 iu Ht 
6 uj 7 6 6 "à 6 
4 4 4 4 5 4 4 
9 9 9 3 s 5 E 
20 18 12 17 22 17 15 
39 38 37 36 38 34 32 
111 104 


From Vercammen-Grandjeau: (1972), re-arranged. 
‘Derived fram the illustrations of Newell. (1960). 


founded Polydisciinac on the sole genus Polydiscia 
ón the grounds of: 

(ty limited size of palpotibial claw 

(2) presence of subterminala (= dorsal eupathidala) 
und parasubterminala {= companala to dorsal 
eupathidala) on tarsus 11 

(3) “tabulation of leg sctae is very much like that 
nf certain water mites . . .” and commented "Those 
characters seem to imply a high ancestry do this 
genus, as docs the peculiar shape and 
ornamentation of the scutum, which interestingly 
links the Lasseninae (sic) to the Hydryphantidae” 
(Vercammen-Grandjean 1972, p, 236), 

In 1973 he listed (withoui discussion) Polvdiseia 
in the Lasseniinae (possibly due 10 a publication 
delay), j 

However, the grounds advanced by Vercammen- 
Grandjean for the separation of the Polydisciinae 
are worthy of discussion, as they arc relevant to 
subfamilial classification within the 
Johnstonianidae. Criterion (1) is true, but by itself 
does not appear to be a justification for subfamilial 
status, Criterion. (2) also applies in ee. ¿usseria 
dasseni Newell (sec. Newell 1957) and £ scutet/ata 
Newell (see Newell 1957). 

Criterion (3) is of more interest, and is an 
expression of ai increasing tendency among 
specialists ol the prostigmatic mites tu use the 
nunibers of normal setae (scobalae) on Ihe lee 
segments in higher classifications. These numbers 
may be expressed in a "pedal scohalar formula”, 
as his been done eg, by Vercammen-Grandjcan 
11972), Robaux (1977), This formula, tor four 
species of trombidiform mites, is shown in Table 2, 

From Table 2 it can be seen that there is a decrease 
in pilosuy through the four genera Lassenia, 
Polydiscia, Piersigia and Charadracarus, 1E 
reduction of the number of leg scobalae is 
considered to be derived then Lassenia is the most 
primitive of the four genera listed, and 
Charadracurus the most derived, These remarks 
apply only to absolute nuinbers of scobalae, In the 
case of the genua. however, Polydiscia has fewer 
setae than Cheredracerus, at least far genu I, 


On the other hand, if one considers the numbers 
of idiosomal scobalae, of the larvae, the relationship 
is reversed between Lassenia and Charadracarus. 
Thus Charadracarus larvac have a large number of 
setae in the Intercoxal arca between coxac Il and 
II, while Lassenia larvae have none. 

It would appear, therefore, that any conclusions 
about the phylogeny of the various johnstonianid 
subfamilies at Icast, based on the degree of pilosity 
of the larvae, should be treated with caution. Other 
characters must be introduced into such an analysis, 


Pieridopodinae subfam. nov. 


Pteridopiidae Teider, 1979, pp. 420, 421 (vom. nud, 
pioposed without definition ot key). 


Definition (larvae): Prodorsal scutum well- 
developed, with anterior nasus and eight setae; two 
pairs of well-developed sensilla, anterior pair 
originating behind level of AL sctitalae, Sensillary 
setae setulose, not expanded, may be plumose. Eyes 
2. 1 2, Sternal setac two, between coxae Ill. Anal 
selerites present. Lasserius present, Coxae 1 and 11 
contiguous or nearly so on cach side, urstigma well 
developéd. Leg segmental formula 7, 7, 7, Coxal 
setal Formula 2, I; 1; coxalae normal, setulose. 
VsGel, 11, VSTil present; VsTill absent. Tarsal claws 
3, 3, 3; neclateral claws with distal widening, Tarsus 
111 elongated, carrying dorsally a row of plumose 
setae similar setae on tibla H1. Cheliceral blades 
with many fine teeth and tubercles. Palpal 
trochanter not fenestrated; palpal tibial claw 
strongly bifid. Supracoxalac present. 
Type genus. Pleridopus Newell & Vercammen- 
Grandjean, 1961 
Remarks; The Pteridopodinae at present contains 
only the genus Preridopus, known for two species 
ot larvae (adults are not known) from Africa; P 
auditor Newell & Vercammen-Grandjean, 1964 
(type species) and P pseudhennemania Newell & 
Vercammen-Grandjean, 1964. 
Ralphaudyninae subfam, noy, 


Definition (larvae): Prodorsal scutum well» 
developed, with broad nasus; eight setae, (our 
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Sensory. Antenor pair of sensilla anterior lo level 
of Al- scutalae, smaller than posterior pair 
Sensillat y setae ¡tol enlarged. Eyes-2 1.2. Steenal 
setae: two, between coxae Ill. Anal sclerites present, 
setiferous Coxae l'and H contiguous on each side, 
with [hé ürstigma set laterally between them, Leg 
seemental formula 7, 7. 7. Coxal setal formula 2, 
1, b all coxalae modified, tubercular, with 
subterminal bristle jn only known species. Tarsus 
I! only moderately elongated, does not carry a row 
ol plumose setae along dorsum. Tarsal claws 3, 3, 
3; all claws widened, but. undivided. Galcala, 
anterior and posterior hypostomalae present. Palpal 
tibial claw bifid. Supracoxalae present. 


Type genus Ralphaudyna Vercammen-Grandican el 
al, 1974. 


Remarks: The Ralphaudyninae contains only the 
penus Relphuudyra, known only lor its Iype species. 


Ralphaudyna Vercammen-Grandjean el al, 1974 
Definition: With the characters. of the sublamily. 


Ralphaudynd umamiensis Vercammen-Grandjean 
el al, 1974 


Remarks; Through the kindness of Mr W. C. 
Weibourn, Acarology Laboratory, State University 
uf Ohio, | have examined three specimens which 
conform to this. species. Collection details are as 
follaws: 

Japan, Shikoku, Ishizuchi National Park, Omogo 
Uly (sic), 700 m, 18-25.v111.1980, ex Tachyetnes 
evbustus [^uder; Rhaphidophoridae, Gryllacri- 
doidca] S. 4 J. Reck, codes WCW 81406-9, -2,.-9; 
local identficarions (RVS) ACH727A,THC. 

Signilicant morphological features have been 
discussed on p. 26, leading to the abwe taranamic 
placement. 

Metric data. of scutum and legs of these three 
species are provided ın ‘table 3. 

The dorsal scutum 5s shown in Fig. 4C. The 
anterior sensilla have the typical "half-lidded" 
appearance of Iroinbidiond seutal sensills. The 
sternalae are beiween coxae IHE, long-conical with 
faint adpressed sctules, 60 um long. The palpal ribial 
claws are well-clett: the tines are separated, and in 
Ihe garrett orientition can be seen to be angled 
about half-way along thelr length (Fig. 4A, B). 


Remurks an biology: The finding of farvac of this 
species as ectoparasites on à gryllacridoid (cave 
cricket) is of considerable interest. Many of the 
larvae of the Johhstonianidae have been taken as 
ectoparasiles upon water associated insects, e.g. 
upon tipulids, or even upon the aquatic pupac of 
water beetles nf an unnamed family (Newell 1957). 


Then is a superficial resemblance hetween 
Ralphaudyna larvae and Chyzeria. in the highly 
mudil! voxalac ul at least some species of 
Chyzeria larvae (see Southcott 1982), 


Charadracarinue Newell 


Charadracarinac Newell 1960, p. 157; Vercammen 
Grandjean 1973, p 110. 

Definition (larvae): Anterior propodosomal dorsal 
scutum well-developed, with a sharp nasus and 
slight-cvidenee of a crista; with eight setue; twi. pains 
of sensillary setac, two pairs non-sensillary. Anterior 
pair of sensillary setac little different from scutalar, 
without a well-developed typical alveolar pit. 
Posterior sensillary setae with expanded middle 
pact, arising from approximately: normal 
trichabothrial pits Ocular sclerites and eyes absent. 
Sternal setac numerous on venter of idiosoma in 
urea belween coxae 1H and WI, Anal sclerites absent, 
Coxae E and IF contiguous on cach side. Urstigma 
well-developed, in chitingus extension on lateral side 
of coxa I. Leg segmental formula 7, 7, 6. Coxalac 
2, | 2; coxalae normal, tapering, selulöse. 
Podotarsal claws 2, 2; 2, Galeala presem, anterior 
hypustomula absent, postcrior-hypostomala present. 
Anterior wall of palpal trochanter nor fenestrated. 
Terminal setae of pulpal tarsus not cuputhidiform. 
Supracoxalae absent. 


Type genus Churadrucarus Newell, 1960, 


Remarks: Charadracarinse includes only the genus 
Charadracarus, with two species in North America, 
C: hurdi Newell, 1960 and C. delitescens Newell, 
1960, and two. European species, C. grandjeani 
(André, 1930) and C. aelleni (Cooreman, 1954). The 
larva is known only for C: delitescens; correlation 
between the larva and adult for this species appears 
to have been based on strong evidence of 
association in the dield, together with the 
morphological similarities of the adults and larva, 
without evidence of experimental tearing. There is 
no present evidence to dispule the. proposed 
correlation; the larva is clearly a member of the 
Johnstonianidac on other grounds. 
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Fig. 4. Ralpkaudyna amamiensis Vercammen-Grandean et al., 1974, larva, specimen ACB727A, to standard notation. 
A Guathosoma, dorsal, B Gnathosoma, ventral. C Dorsal scutum. D Part of coxa ll and the two sternalac, (AIT 


to scale shown.) 
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